3745-1-38 Met hodol ogi es for devel opnent of hunan health
criteria and values for the | ake Eri e drai nage basin.

This rule applies to water bodies located in the | ake Erie
drai nage basin. Al pollutants or conbinations of pollutants,
for which human health criteria have not been adopted in rule
3745-1-07 or 3745-1-33 of the Adm nistrative Code, shall not
exceed the water quality criteria or values derived using the
procedures contained in this rule.

(A) General provisions.

(1) The purpose of this rule is to describe procedures for
cal cul ating human health criteria and val ues t hat
provi de protection of humans from unacceptabl e exposure
to toxicants through consunption of contam nated fish
and drinking water and fromingesting water as a result
of participation in water-oriented recreational
activities.

(2) Level of protection. The criteria and val ues devel oped
shall provide a | evel of protection |likely to be
wi t hout appreciable risk of carcinogenic and/or
noncar ci nogeni c effects. Anbient criteria and val ues
for single carcinogens shall not be set at a | evel
representing a lifetinme upper-bound increnental risk
greater than one in one hundred thousand of devel oping
cancer using the hazard assessnent techni ques and
exposure assunptions described in this rule.
Criteria and values affording protection from
noncar ci nogeni c effects shall be established at |evels
that, taking into account uncertainties, are considered
likely to be without an appreciable risk of adverse
human health effects (i.e., acute, subchronic and
chronic toxicity including reproductive and
devel opnmental effects) during a lifetinme of exposure,
using the risk assessnent techni ques and exposure
assunptions described in this rule.

(3) Two-tiered classification. Chem cal concentration
| evels in surface water protective of human health
shal |l be derived based on either a tier | or tier |
classification. The two tiers are primarily
di stingui shed by the anmount of toxicity data avail able
for deriving the concentration levels and the quantity
and quality of data on bi oaccunul ati on.

(B) Mninmumdata requirenents. The best available toxicity data
on the adverse health effects of a chenical and the best
data on bioaccunul ation factors shall be used when
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devel opi ng human health tier | criteria or tier |l values.
The best available toxicity data shall include data from

wel | - conduct ed epi dem ol ogi ¢ and/ or ani mal studi es which
provide, in the case of carcinogens, an adequate wei ght of
evi dence of potential human carcinogenicity and, in the case
of noncarci nogens, a dose-response relationship involving
critical effects biologically relevant to humans. Such
information shall be obtained fromthe U S. EPA integrated
risk information system (I RI'S) database, scientific
literature, and other informational databases, studies and
reports containing adverse health effects data of adequate
quality for use in this rule, when available. Strong
consideration shall be given to the nost currently avail abl e
gui dance provided by IRIS in deriving criteria or val ues,
suppl emented wth any recent data not incorporated into

| RIS. The best avail abl e bi oaccunul ati on data shall incl ude
data fromfield studies and wel |l -conducted | aboratory
st udi es.

(1) Carcinogens.

(a) Tier | human cancer criteria (HCC) and tier |
human cancer values (HCV) shall be derived using
t he nmet hodol ogi es descri bed in paragraph (C (1) of
this rule when there i s adequate evi dence of
potential human carcinogenic effects for a
chemcal. The U S. EPA classification systemfor
chem cal carcinogens, which is described in the
1986 “U.S. EPA Guidelines for Carcinogenic R sk
Assessnent”, or future nodifications thereto,
shal |l be used in determ ni ng whet her adequate
evi dence of potential carcinogenic effects exists.
Car ci nogens are classified, depending on the
wei ght of evidence, as either human carci nogens,
pr obabl e human carci nogens, or possi bl e human
carci nogens. The human evi dence shall be
consi dered i nadequate and therefore the chem cal
cannot be classified as a human carci nogen, if one
of two conditions exists: there are few pertinent
data; or the available studies, while show ng
evi dence of association, do not exclude chance,
bi as, or confounding and therefore a causal
interpretation is not credible. The aninal
evi dence shall be consi dered i nadequate, and
therefore the chem cal cannot be classified as a
pr obabl e or possi bl e human carci nogen, when,
because of major qualitative or quantitative
limtations, the evidence cannot be interpreted as
showi ng either the presence or absence of a
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(b)

(c)

carci nogeni c effect.

Chem cal s are descri bed as "human carci nogens"
when there is sufficient evidence from

epi dem ol ogi cal studies to support a causal

associ ation between exposure to the chem cals and
cancer. Chem cals described as "probabl e human
carci nogens” include chem cals for which the

wei ght of evidence of human carcinogenicity based
on epidem ol ogical studies is limted. “Limted
human evi dence” is that which indicates that a
causal interpretation is credible, but that
alternative explanations, such as chance, bias, or
confoundi ng, cannot adequately be excl uded.
“Probabl e human carci nogens” are al so agents for
which there is sufficient evidence from ani mal
studies and for which there is inadequate evidence
or no data from epi dem ol ogi ¢ studies.

“Sufficient animal evidence” is data which
indicates that there is an increased incidence of
mal i gnant tunors or conbi ned mal i gnant and beni gn
tumors: in multiple species or strains; in
mul ti ple experinents (e.g., wth different routes
of adm nistration or using different dose |evels);
or to an unusual degree in a single experinent
with regard to high incidence, unusual site or
type of tunor, or early age at onset. Additional
evi dence may be provided by data on dose-response
effects, as well as information fromshort-term
tests (such as nutagenicity/ genotoxicity tests
whi ch hel p determ ne whether the chem ca
interacts directly with DNA) or on chem ca
structure, netabolismor node of action.

"Possi bl e human carci nogens” are chemcals with
limted evidence of carcinogenicity in animals in
t he absence of human data. “Limted ani nmal
evidence” is defined as data which suggests a
carcinogenic effect but are limted because: the
studi es invol ve a single species, strain, or
experinment and do not neet criteria for sufficient
evi dence (see paragraph (B)(1)(b) of this rule);
or the experinents are restricted by inadequate
dosage | evel s, inadequate duration of exposure to
t he agent, inadequate period of foll ow up, poor
survival, too few animals, or inadequate
reporting; or the studies indicate an increase in
the i ncidence of benign tunors only. More
specifically, this group can include a w de
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(d)

(e)

variety of evidence, e.g., a malignant tunor
response in a single well-conducted experinent

t hat does not neet conditions for sufficient

evi dence, tunor response of marginal statistica
significance in studies having inadequate design
or reporting, benign but not malignant tunors with
an agent showi ng no response in a variety of
short-termtests for nutagenicity, and response of
mar gi nal statistical significance in a tissue
known to have a high or variable background rate.

Tier 1. Wight of evidence of potential human
carcinogenic effects sufficient to derive a HCC
shal | generally include human carci nogens and

pr obabl e human carci nogens and can include, on a
case- by-case basis as determ ned by the director,
possi bl e human carci nogens if studi es have been
wel | - conduct ed when conpared to studies used in
classi fying human and probabl e human carci nogens.
The decision to use data on a possi bl e human
carcinogen for deriving tier | criteria shall be a
case- by-case determ nation. |In determning

whet her to derive a HCC, additional evidence that
shal |l be considered includes but is not limted to
avai l abl e informati on on node of action, such as
mut ageni ci ty/ genotoxicity (determ nations of

whet her the chemical interacts directly with DNA)
structure activity, and nmetabolism

Tier 1l. Wight of evidence of possible human
carcinogenic effects sufficient to derive a HCV
shal | include those possi bl e human carci nogens for

which there are, at a mninmum data sufficient for
quantitative risk assessnent, but for which data
are inadequate for tier | criterion devel opnent
due to a tunor response of marginal statistica
significance or inability to derive a strong dose-
response relationship. |In determning whether to
derive tier Il human cancer val ues, additi onal

evi dence that shall be considered includes but is
not limted to available information on node of
action such as nutagenicity/genotoxicity

(determ nations of whether the chem cal interacts
directly with DNA), structure activity and
metabolism As with the use of data on possible
human carcinogens in developing tier | criteria,
the decision to use data on possi ble human
carcinogens to derive tier Il values shall be nade
on a case-by-case basis by the director.
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(2)

Noncar ci nogens.

(a)

(b)

Al available toxicity data shall be eval uated
considering the full range of possible health
effects of a chemcal, i.e., acute/subacute,
chroni ¢/ subchroni c and reproductive/ devel opnent al
effects, in order to best describe the dose-
response relationship of the chemcal, and to

cal cul at e human noncancer criteria (HNC) and human
noncancer values (HNV) which will protect against
the nost sensitive endpoint(s) of toxicity.

Par agraphs (B)(2)(b) and (B)(2)(c) of this rule
provi de the m ninum data sets necessary to

cal cul ate HNC and HNV, respectively.

Tier 1. The mninumdata set sufficient to derive
an HNC shall include at |east one well-conducted
epi dem ol ogi ¢ study or animl study. A well-
conduct ed epi dem ol ogi ¢ study for an HNC nust
quantify exposure |evel (s) and denonstrate
positive associ ati on between exposure to a

chem cal and adverse effect(s) in humans. A well-
conducted study in aninmals nust denonstrate a dose
response rel ationship involving one or nore
critical effect(s) biologically relevant to
humans. The duration of a study should span
mul ti pl e generations of exposed test species or at
| east a major portion of the |lifespan of one
generation. By the use of uncertainty

adj ustnments, shorter term studies (such as ninety-
day subchronic studies) wth evaluation of nore
l[imted effect(s) may be used to extrapolate to

| onger exposures or to account for a variety of
adverse effects. For an HNC devel oped pursuant to
this rule, such a limted study nust be conducted
for at |least ninety days in rodents or ten per
cent of the |ifespan of other appropriate test
speci es and denonstrate a no observabl e adverse
effect level (NOAEL). Chronic studies of one year
or longer in rodents or fifty per cent of the
lifespan or greater in other appropriate test
speci es that denonstrate a | owest observabl e
adverse effect level (LOAEL) may be sufficient for
use in tier | criterion derivation if the effects
observed at the LOAEL were relatively mld and
reversi ble as conpared to effects at hi gher doses.
Thi s does not preclude the use of a LOAEL from a
study (of chronic duration) with only one or two
doses if the effects observed appear m nimal when



3745-1-38

(c)

6

conpared to effect |evels observed at higher doses
i n other studies.

Tier I'l. Wen the mninumdata for deriving tier
| criteria are not available to neet the tier
data requirenents, a nore |limted database may be
considered for deriving tier Il values. As with
tier I criteria, all available data shall be
consi dered and shall address a range of adverse
health effects with exposure over a substanti al
portion of the lifespan (or nmultiple generations)
of the test species. Wth the use of appropriate
uncertainty factors to account for a |ess
extensi ve database, the mninmumdata sufficient to
derive a tier Il value shall include a NOAEL from
at | east one well-conducted short-termrepeated
dose study. This study shall be of at |east
twenty-ei ght days duration, in animals
denonstrating a dose-response, and invol ving
effects biologically relevant to humans. Data
fromstudi es of |onger duration (greater than
twenty-ei ght days) and LOAELs from such studies
(greater than twenty-ei ght days) may be nore
appropriate in sone cases for derivation of tier
Il values. Use of a LOAEL shall be based on
consideration of the follow ng information:
severity of effect, quality of the study and
duration of the study.

(3) Bioaccunul ation factors (BAFs).

(a)

(b)

Tier | for carcinogens and noncarci nogens. To be
considered a tier | cancer or noncancer human
health criterion, along with satisfying the
mnimumtoxicity data requirenments of paragraphs
(B)(1) and (B)(2) of this rule, a chem cal shal
have the foll ow ng m ni mum bi oaccunmul ati on dat a.
For all organic chemcals either: a field-
measur ed BAF; a BAF derived using the BSAF

met hodol ogy; or a BAF |l ess than one hundred
twenty-five regardl ess of how t he BAF was deri ved.
For all inorganic chem cals, including
organonetal s such as nercury, either: a field-
measured BAF; or a | aboratory-nmeasured BCF

Tier Il for carcinogens and noncarci nogens: a
chemcal is considered a tier |l cancer or
noncancer human health value if it does not neet
either the mninmumtoxicity data requirenments of
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par agraph (B)(1) or (B)(2) of this rule or the
m ni mum bi oaccumul ati on data requirenents of
paragraph (B)(3)(a) of this rule.

Principles for devel opnent of tier | criteria or tier 11
val ues. The fundanental conponents of the procedure to
calculate tier | criteria or tier Il values are the sane.
However, certain aspects of the procedure designed to
account for short-duration studies or other limtations in
data are nore likely to be relevant in deriving tier |
values than tier | criteria.

(1) Carcinogens.

(a) A non-threshold nmechani sm of carcinogenesis shal
be assuned unl ess bi ol ogi cal data adequately
denonstrate the existence of a threshold on a
chem cal - speci fi c basis.

(b) Al appropriate human epi dem ol ogi ¢ data and
ani mal cancer bioassay data shall be consi dered.
Data specific to an environnental |y appropriate
route of exposure shall be used. Oral exposure
shoul d be used preferentially over dermal and
i nhal ation since, in nost cases, the exposure
routes of greatest concern are fish consunption
and drinking water/incidental ingestion. The risk
associ ated dose shall be set at a |l eve
corresponding to an increnental cancer risk of one
in one hundred thousand. |f acceptabl e human
epi dem ol ogi c data are available for a chem cal
they shall be used to derive the risk associated
dose. If acceptable human epi dem ol ogic data are
not available, the risk associ ated dose shall be
derived from avail abl e ani mal bi oassay data. Data
froma species that is considered nost
biologically relevant to humans is preferred where
all other considerations regarding quality of data

are equal. In the absence of data to distinguish
the nost rel evant species, data fromthe nost
sensitive species tested, i.e., the species

showi ng a carcinogenic effect at the | owest
adm ni stered dose, shall be used.

(c) When aninmal bioassay data are used and a non-
t hreshol d nmechani sm of carcinogenicity is assuned,
the data shall be fitted to a linearized
mul ti stage nodel. The upper-bound ninety-five per
cent confidence Iimt on risk (or, the |ower
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(d)

(e)

()

(9)

ninety-five per cent confidence limt on dose) at
the one in one hundred thousand risk |evel shal
be used to calculate a risk associ ated dose (RAD)
O her nodels, including nodifications or
variations of the linear nultistage nodel, which
are nore appropriate to the avail able data may be
used where scientifically justified.

I f the duration of the study is significantly |ess
than the natural |ifespan of the test animal, the
sl ope may be adjusted on a case-by-case basis to
conpensate for latent tunors which were not
expressed. In the absence of alternative
approaches which conpensate for study durations
significantly less than lifetine, the process
described in the 1980 national guidelines (see 45
FR 79352, Novenber 28, 1980) shall be used.

A species scaling factor shall be used to account
for differences between test species and humans.
It shall be assuned that mlligrans per surface
area per day is an equival ent dose between
species. Al doses presented in ng/ kg body wei ght
shal |l be converted to an equival ent surface area
dose by raising the ng/kg dose to the two-thirds
power. However, if adequate pharmnmacokinetic and
met abol i c studies are avail able, these data may be
factored into the adjustnment for species

di fferences.

Addi ti onal data sel ection and adj ustnent deci sions
nmust al so be made in the process of quantifying
risk. Consideration shall be given to tunor
selection for nodeling. Al doses shall be
adjusted to give an average daily dose over the
study duration. Adjustnents in the rate of tunor
response shall be nade for early nortality in test
speci es. The goodness-of-fit of the nodel to the
data shall al so be assessed.

When a linear, non-threshold dose response
relationship is assuned, the RAD shall be
cal cul at ed using the equation

RAD = 0.00001
q,*
VWher e:

RAD = risk associated dose in mlligranms of



3745-1-38

(h)

t oxi cant per kil ogram body wei ght per day
(my/ kg/ day) ;

0.00001 (1 x 10% = increnental risk of
devel opi ng cancer equal to one in one hundred
t housand; and

g,* = slope factor (ny/kg/day) 1.

| f human epi dem ol ogi ¢ data and/or other ani nmal
bi ol ogi cal data indicate that a chem cal causes
cancer through a threshold nmechanism the risk
associ ated dose may be cal cul ated using a net hod
whi ch assunmes that a threshold nechanismis
operati ve.

(2) Noncarci nogens.

(a)

(b)

Noncar ci nogens shall generally be assunmed to have
a threshold dose or concentration bel ow which no
adverse effects should be observed. Therefore,
the tier | criterion or tier Il value shall be the
maxi mum wat er concentration of a substance at or
bel ow which a lifetinme exposure fromdrinking the
wat er, consum ng fish caught in the water, and
ingesting water as a result of participating in
water-related recreation activities is likely to
be w thout appreciable risk of deleterious
effects. For sone noncarci nogens, there may not
be a threshol d dose bel ow which no adverse effects
are observed. Chem cals acting as genotoxic
teratogens and gernline nutagens are thought to
possi bly produce reproductive and/ or devel opnent al
effects via a genetically |inked mechani sm whi ch
may have no threshold. Oher chem cals also may
not denonstrate a threshold. Criteria and val ues
for these types of chem cals shall be established
on a case-by-case basis using appropriate
assunptions reflecting the likelihood that no

t hreshol d exi sts.

Al'l appropriate human and ani mal toxicol ogic data
shall be reviewed and eval uated. To the maxi num
extent possible, data nost specific to the
environnmental ly rel evant route of exposure shal
be used. Oal exposure data should be used
preferentially over dermal and inhal ation since,

i n nost cases, the exposure routes of greatest
concern are fish consunption and dri nking
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(c)

(d)

10

wat er/incidental ingestion. Wen acceptable human
data are not available (e.g., well-conducted

epi dem ol ogi ¢ studies), aninmal data from species
nost biologically relevant to humans shall be

used. In the absence of data to distinguish the
nmost rel evant species, data fromthe nost
sensitive ani mal species tested, i.e., the species

showing a toxic effect at the | owest adm nistered
dose (given a relevant route of exposure), shal
be used.

M ni mum data requirenents are specified in
paragraph (B)(2) of this rule. The experinental
exposure | evel representing the highest |evel
tested at which no adverse effects were
denonstrated (NOAEL) from studi es satisfying the
provi sions of paragraph (B)(2) of this rule shal
be used for criteria calculations. |In the absence
of a NOAEL, the LOAEL from studies satisfying the
provi sions of paragraph (B)(2) of this rule may be
used if it is based on mld and reversible
effects.

Uncertainty factors shall be used to account for
the uncertainties in predicting acceptabl e dose

| evel s for the general human popul ati on based upon
experinmental animal data or limted human dat a.

(1) An uncertainty factor of ten shall be used
when extrapol ating fromvalid experinental
results fromstudi es on prol onged exposure to
average healthy humans. This ten-fold factor
is used to protect sensitive nmenbers of the
hurman popul ati on.

(1i) An uncertainty factor of one hundred shall be
used when extrapolating fromvalid results of
| ong-term studi es on experinental aninmals
when results of studies of human exposure are
not avail able or are inadequate. In
conparison to paragraph (C)(2)(d)(i) of this
rule, this represents an additional ten-fold
uncertainty factor in extrapolating data from
t he average animal to the average human.

(ti1) An uncertainty factor of up to one thousand
shal | be used when extrapol ating from ani nal
studi es for which the exposure duration is
| ess than chronic, but greater than ninety
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(3)

(e)

(iv)

(v)

(vi)

(Vii)

All

11

days |l ength, or when other significant
deficiencies in study quality are present,
and when useful |ong-term hunan data are not
avai |l abl e.

An uncertainty factor of up to three thousand
shal | be used when extrapol ating from ani nal
studi es for which the exposure duration is

| ess than twenty-ei ght days.

An addi tional uncertainty factor of between
one and ten may be used when deriving a
criterion froma LOAEL. The |evel of

addi tional uncertainty applied shall depend
upon the severity and the incidence of the
observed adverse effect.

An addi tional uncertainty factor of between
one and ten may be applied when there are
limted effects data or inconplete sub-acute
or chronic toxicity data (e.g., reproductive/
devel opnental data). The level of quality
and quantity of the experinental data
avai l able as well|l as structure-activity

rel ati onshi ps shall be used to determ ne the
factor sel ected.

When deriving an uncertainty factor in
developing a tier | criterion or tier Il
value, the total uncertainty, as cal cul ated
foll owi ng the gui dance of paragraphs
(O(2)(d)(i) to (O(2)(d)(vi) of this rule,
shal |l not exceed ten thousand for tier
criteria and thirty thousand for tier |

val ues.

study results shall be converted, as

necessary, to the standard unit for acceptable
daily exposure of mlligranms of toxicant per

kil ogram of body wei ght per day (ng/kg/day).
Doses shall be adjusted for continuous exposure.

Criteria and val ue derivation

(a)

Carcinogens. The tier I HCC and tier Il HCV shal
be cal cul ated using the equation

HCV

= RAD x BW
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(b)

12
WC + [ (FCys x BARYL) + (FCry, x BAFR) ]
Wher e:

HCV = human cancer value in mlligranms per liter
(mg/1);

RAD = risk associated dose in mlligranms toxicant
per kil ogram body wei ght per day (ng/kg/day) that
is associated with a lifetime increnmental cancer
risk equal to one in one hundred thousand,

BW = wei ght of an average human (seventy
ki | ograns);

WC = per capita water consunption (two |iters/day
for surface waters designated as public water
supplies and 0.01 liters/day for surface waters
not designated as public water supplies);

FC;; = nmean consunption of trophic |evel three of
regi onal ly caught freshwater fish (0.0036
ki | ograni day) ;

FC;. = nmean consunption of trophic |evel four of
regional ly caught freshwater fish (0.0114
ki | ograni day) ;

BAF{, = bi oaccunul ation factor for trophic |evel
three fish, as derived using the BAF net hodol ogy
contained in rule 3745-1-37 of the Adm nistrative
Code; and

BAF{, = bi oaccunul ation factor for trophic |evel
four fish, as derived using the BAF net hodol ogy
contained in rule 3745-1-37 of the Adm nistrative
Code.

Noncar ci nogens. The tier I HNC or tier |1 HNV
shal | be cal cul ated using the equation

HNV = ADE x BW x RSC
WC + [ (FCys x BARYL) + (FCr, x BAFR) ]

VWher e:

HNV = human noncancer value in mlligrans per
liter (nmg/l);
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(D

ADE = acceptable daily exposure in mlligrans
t oxi cant per kil ogram body wei ght per day

(no/ kg/ day) ;

RSC = rel ative source contribution factor of O0.8.
An RSC derived from actual exposure data may be
devel oped usi ng the met hodol ogy outlined by the
1980 U.S. EPA national guidelines (see 45 FR
79354, Novenber 28, 1980);

BW = wei ght of an average human (seventy
ki | ograns) ;

WC = per capita water consunption (two |iters/day
for surface waters designated as public water
supplies and 0.01 liters/day for surface waters
not designated as public water supplies);

FC; s = nmean consunption of trophic |evel three
fish by regional sport fishers of regionally
caught freshwater fish (0.0036 kil ograni day);

FC;. = nmean consunption of trophic |evel four fish
by regional sport fishers of regionally caught
freshwater fish (0.0114 kg/ day);

BAF{, = human heal t h bi oaccunul ation factor for
edi bl e portion of trophic level three fish, as
derived using the BAF net hodol ogy contained in
rul e 3745-1-37 of the Adm ni strative Code; and

BAF{, = human heal t h bi oaccunul ation factor for
edi bl e portion of trophic level four fish, as
derived using the BAF net hodol ogy contained in
rule 3745-1-37 of the Adm ni strative Code.

Application of criteria and values. The HCC, HCV, HNC and
HNV shall be applied as thirty-day average concentrations
outside the m xi ng zone.

Effective: Cctober 31, 1997

Promul gated under: R C Section 119.03

Rul e authorized by: R C Section 6111.041
Rule amplifies: R C Section 6111.041

R C. Section 119.032 rule review date: 3/1/02
Prior effective date: None



